Physiological basis for an animal model of the renal Fanconi syndrome: use of succinylacetone in the rat.
1. The biochemical basis for the human renal Fanconi syndrome, including glucosuria, phosphaturia and aminoaciduria, remains enigmatic. This is due, in part, to the lack of an appropriate animal model. Since there is an association between the human genetic disease hereditary tyrosinaemia, for which urinary excretion of the compound succinylacetone constitutes a biochemical marker, and a renal Fanconi syndrome, we have examined the relationship between succinylacetone and renal tubular function in the rat. 2. Intraperitoneal injection of succinylacetone for 3 consecutive days into adult male Sprague-Dawley rats resulted in succinylacetone plasma concentration of 3 mmol/l. This concentration was associated with glucosuria, aminoaciduria, polyuria, reduced renal phosphate reabsorption and normal creatinine clearance. In addition, urinary porphobilinogen and total porphyrin excretions were markedly reduced. In animals permitted to recover for 7 days after succinylacetone administration, these renal functional changes remitted partially or completely. Ultrastructural examination of the kidneys after the 3 days of treatment showed no fine structural changes. 3. We conclude that the physiological alterations produced in normal rat renal tubules by succinylacetone provide the basis for the study of the biochemical changes underlying the human renal Fanconi syndrome.